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Introduction 
 
In  the  mid  1980s  the  Roads  and  Transportation  Association  of 
Canada (RTAC), now  known as the Transportation  Association of 
Canada (TAC), undertook a massive study (1) 
2 on the influence of 
vehicle weights and dimensions on the stability and control of heavy 
trucks as well as on pavements.  The results and recommendations of 
the study were a turning point for policy development of heavy 
vehicle regulations in all Canadian provinces.  
 
The study  not only developed and refined dynamic performance 
measures based on specified hi gh and low-speed manoeuvres, but 
proposed  target  performance  values  for  most  of  the  measures.  
Starting with the national Memorandum of Understanding (MoU) (2), 
signed by the federal, provincial and territorial governments in 1988, 
further  development  of  v ehicle  weight  and  dimension  (VW&D) 
regulations  in  Canadian  jurisdictions  has  closely  followed  the 
regulatory principles proposed in the study. 
 
In the late 1990s, Ontario initiated a profound reform of its VW&D 
regulations  aimed  at  introducing  Safe,  Produc tive,  Infrastructure-
Friendly (SPIF) vehicles that: Corredor and Madill  2 
  Require self-steering axle technology rather than rigid liftable 
axles; 
  Require automatic equalization of weights over multiple axles, 
rather than different weights on different axles; 
  Meet  stability  and  control  standards  consistent  with  the 
recommended RTAC regulatory principles (3);  
  Meet  the  Ontario  Bridge  Formula  and  minimize  pavement 
impact (4); 
  Improve or maintain industry productivity; and 
  Harmonize  VW&D  rules  with  key  provincial  and  U.S.  state 
trading partners. 
 
The  first  three  phases  of  a  4-phase  reform  program  have  been 
successfully  introduced  which,  collectively,  dealt  with  all  tractor-
trailer configurations.   
 
Phase 1 was implemented in 2001 and set out a schedule for all non 
dump  „light‟  semi-trailers  with  3  or  less  axles  to  become  SPIF 
compliant. Three SPIF vehicle categories were introduced during this 
phase including the fixed axle, self-steer triaxle and self-steer quad 
semi-trailers.  Quebec and Ontario also entered into an agreement to 
mutually recognize the new self-steer quad semi-trailer, although use 
of this trailer was still voluntary in Ontario. 
 
Phase 2 was implemented in 2003 and set out a schedule for all dump 
semi-trailers to become SPIF compliant, including grandfathering of 
existing vehicles.  
 
Phase 3 was implemented in 2006 and set out a schedule for „heavy‟ 
semi-trailers with 4 or more axles and all double trailer combinations 
to become SPIF compliant.  Ten additional SPIF vehicle categories 
were  defined,  including  semi-trailers  with  up  to  six  axles,  tridem 
drive tractors and A, B and C-train doubles.   
 
The last phase of the project deals primarily with straight trucks and 
truck-trailer combinations is under development.  Seven SPIF truck 
configurations and five trailer configurations will become available to 
industry. Corredor and Madill  3 
 
Technical  development  for  Phase  4  of  the  program  required  the 
analysis  of  more  than  a  120  truck  and  truck-trailer  combinations.  
Defining allowable weights and dimensions for such a large set of 
vehicles  called  for  a  systematic  approach  in  complying  with  the 
RTAC regulatory principles. 
This paper describes the approach and procedures used by the Ontario 
Ministry  of  Transportation  (MTO)  to  consider  vehicle  dynamic 
performance  measures  as  one  of  the  basic  principles  guiding  the 
design  of  weight  and  dimension  regulations  for  the  new  proposed 
SPIF truck and truck-trailer combinations in Phase 4. 
 
Issues in Using RTAC Dynamic Performance Measures  
 
The RTAC Vehicle Weights and Dimensions Study evaluated eight 
performance  evaluation  techniques  or  measures  (5)  based  on 
prescribed  high  and  low  speed  manoeuvres  and  proposed  „target 
performance values‟ for most of them.  High speed measures are done 
on a vehicle travelling at 100 km/h (62.1 mi/h) on a high friction 
surface.  One manoeuvre involves a turn which starts with a short 
tangent segment and is followed by a spiral entry into a curve with a 
radius of 393.3 m (1290.3 ft), corresponding to a lateral acceleration 
of 0.2 g.  The other manoeuvre simulates an emergency lane change 
using a side-step of 2.11 m (6.92 ft), corresponding to a single cycle 
sinusoidal lateral acceleration of 0.15 g with a period of 3 seconds at 
the front axle.  Low-speed measures require a right-hand 90 degree, 
10.97 m (36 ft) radius turn at a speed of 8.8 km/h (5.5 mi/h) on a high 
or  low  friction  surface  depending  on  the  manoeuvre.    The 
performance measures were grouped into two classes: stability and 
control  measures  and  offtracking  measures.    The  analysis  used  a 
constant velocity yaw/roll model originally developed in 1980 by the 
Transportation Research Institute at the University of Michigan (6). 
The proposed values for each technique were: 
Technique  Target Performance Value 
Stability and control measures:   
- Static rollover threshold (SRT)  >0.40 g 
- Tractor understeer coefficient  Not proposed 
- Load transfer ratio (LTR)  <0.60 Corredor and Madill  4 
- Friction demand  <0.10 
- Braking efficiency  Not proposed 
Offtracking measures:   
- High speed offtracking (HSOT)  <0.46 m 
- Low speed offtracking (LSOT)  Not proposed 
- Transient high speed offtrack (TOT)  <0.80 m 
The  proposed  targets  were  based  on  the  experience  of  the  RTAC 
working team with the different vehicle configurations tested during 
the course of the study and the practical operating experience of those 
vehicles on Canadian roads. 
 
For  tractor  understeer,  the  RTAC  study  concluded  that  it  was 
premature to suggest a reference value for policy making purposes, as 
this measure is difficult to evaluate in a meaningful manner and there 
is no clear relationship between handling and crash involvement.  The 
measure has been abandoned from further consideration.  
 
No reference value was established for braking efficiency due to lack 
of agreement among the technical community.  Later development of 
anti-lock braking systems ensured more reliable braking performance 
than envisaged by the original performance measure making the issue 
mute. 
 
No value for LSOT was put forward.  It was observed that the most 
common configuration, a 14.65 m (48 ft) semi-trailer, uses up all the 
available intersection design space.  In practice, offtracking of 5.69 m 
for  a  standard  tractor  with  a  6.20  m  wheelbase  and  a  12.50  m 
wheelbase semi-trailer making a 14 m radius 90 degree turn is now 
commonly accepted as the target performance value for this measure.  
RTAC also proposed a supplementary rear outswing (RO) measure of 
0.30 m.  Current practice uses 0.20 m as the maximum intrusion for 
safe operations.  
 
VW&D  policy  formulation  is  now  based  on  the  five  remaining 
original measures and reference values recommended by RTAC, plus 
the  two  low  speed  measures  (LSOT  and  RO)  that  later  became 
accepted practice.  However, as Ontario tried to systematically use 
these performance measures to define dimensional and weight limits Corredor and Madill  5 
for  the  proposed  SPIF  vehicles  in  Phase  4,  a  number  of  issues 
surfaced. 
 
First, the RTAC study recognized that the target performance values 
for each performance measure “have been selected so that they do 
collectively represent a crude „target‟ for performance” (5, pg 210) 
(underline added).  The conclusions of the report classified the 22 
vehicle  configurations  analyzed  into  four  rough  categories  without 
rejecting any of them.  The intention was to leave judgement of the 
relative  merits  of  each  vehicle  to  policy  makers.    The  element  of 
subjectivity  involved  in  this  approach  has  led  to  the  following 
practical issues: 
1.  Use of target performance values are seen by some as a pass/fail 
threshold  while  others  target  them  as  a  quest  to  improve 
performance. 
2.  Relative importance of one measure against others leads some to 
attach different degrees of importance to particular measures. 
 
The  approach  used  by  MTO  relies  more  on  treating  target 
performance values as benchmarks, not necessarily limits that cannot 
be surpassed.  In fact, 18 of the 22 tractor-trailers analyzed by RTAC 
failed to satisfy all the target performance values, but this did not 
prevent including some of them in the MoU. 
 
With respect to the importance of one measure against others, the 
RTAC  study  left  it  to  policy  developers  to  collectively  use  all 
performance measures as they saw fit.  For example, turnpike doubles 
have  good  stability  performance,  but  require  far  more  space  than 
available at standard street intersections, so RTAC classified these 
configurations  in  the  most  limited  vehicle  performance  class.  
However  many  jurisdictions  allow  operations  of  these  vehicles  on 
designated road networks with suitable geometry and have achieved 
excellent safety results (7).  As explained below, MTO developed a 
single  indicator  to  analyze  the  collective  performance  measures  to 
help guide the development of SPIF vehicles. 
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A second challenge arises from basing RTAC recommendations on 
reference configuration vehicles that are assumed to be fully „water-
level‟ loaded with the same cargo density.   
 
Cargo  density  is  probably  the  most  difficult  concept  to  deal  with 
when  comparing  performance  among  different  configurations. 
Variations  in  cargo  density  produce  quite  different  performance 
results  for  the  same  vehicle.    It  is  known  that  cargo  with  lighter 
densities and consequently a higher payload centre of gravity (CG) 
are less stable and have poorer performance measures.  In addition, 
using the same cargo density and payload weight in combination with 
different body dimensions and styles, render different CG heights.   
 
The  RTAC  study  used  reference  vehicles  with  typical  body 
dimensions and styles that were sufficiently close for results to be 
comparable.  Resulting CG heights ranged from approximately 1.75 
m  to  2.25  m  above  ground.    MTO  used  a  similar  procedure 
maintaining the CG height of reference vehicles at about the same 
range. 
 
Ontario’s Approach to Dynamic Performance 
 
Right  from  the  outset  of  the  VW&D  reform  program,  the  RTAC 
standards were embraced as guiding principles.  However, there was 
no desire to introduce any of the performance measures directly into 
regulations as is being done in countries like Australia (8) and New 
Zealand (9).  Direct use of the measures would require a complete 
overhaul of the regulatory and enforcement systems (10) in Ontario 
and were not viewed as practical, especially when international and 
inter-provincial truck movements were considered. 
 
The main purpose in following RTAC‟s performance principles and 
methodology was to determine appropriate axle spacing and weight 
limits as well as general vehicle weight and dimensions that would 
apply to the proposed SPIF configurations.  
 
In  order  to  address  the  practical  issues  identified  in  the  previous 
section, the following guiding principles were established: Corredor and Madill  7 
1.  Target  performance  values  for  the  different  measures  were 
important criteria,  
2.  A key objective was that SPIF vehicles improve overall dynamic 
performance as compared to the vehicles they would replace. 
3.  It  was  not practical to  measure improvements in performance 
with  subjective criteria.  Government and  stakeholder support 
for the reform program could be better achieved through use of 
concrete  measurements.    With  this  purpose  in  mind,  a 
comprehensive  performance  indicator  was  developed.    The 
purpose of the indicator, as explained below, was to capture the 
original intent of the RTAC study to have a collective target for 
all measures. 
4.  Similar  to  RTAC,  reference  configurations  were  used  to 
formulate regulations.  The reference configurations were fully 
loaded vehicles with the same standard cargo density payload 
used in the RTAC study.  Resulting payload CG heights were 
within the range for RTAC vehicles. 
 
Within this context, development of the performance indicator was 
critical.  However, during the course of the performance simulations 
(explained in the next section) it became clear that only the four high-
speed measures (SRT, HSOT, LTR and TOT) out of the seven left for 
analysis from the RTAC study had a significant impact on dynamic 
performance.    The  remaining  three  low-speed  measures  were 
excluded from further consideration because: 
1.  Based on pre-established dimensional controls, LSOT and RO 
were always within the target performance value; and 
2.  Friction demand was put aside after full-scale testing with multi-
axle tractor semi-trailers (11) indicated that jackknife situations 
were only likely to occur at speeds far above those at which any 
driver would reasonably take a turn. 
 
To encompass all four performance measures, an indicator, called the 
Dynamic Performance Indicator (DPI), was developed as follows: 
1.  A value from 0 to 2 is assigned to each measure.  The value is 1 
when the measure is at the target performance value, less than 1 
when it is within the target (safe zone) and greater than 1 when 
the  target  is  not  met  (unsafe  zone).    However,  moving  away Corredor and Madill  8 
from the target (either to the safe or unsafe zone) is more critical 
to performance the closer the measure is to the target.  Once the 
measure  moves  away  from  the  target  performance  value,  the 
improvement/deterioration is  less critical.   Values  were set to 
diminish/increase abruptly within a range of about 3% around 
the target, then more gradually when deep into the safe/unsafe 
zones.  For example, in Figure 1, a SRT of 0.40 g is assigned a 
value of 1, increases to 1.8 if SRT is 0.39 g, then 1.81 if it is 
0.38 g.  Similarly, it decreases to 0.2 if SRT is 0.41 g, but only 
decreases to 0.19 if it is 0.42 g.  In so doing, the indicator also 
recognizes and provides some „credit‟ for having measures that 
are within the target performance value. 
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2.  The DPI is the weighted sum of the four measures, where HSOT 
and TOT are weighted by 0.5, while SRT and LTR received a 
full weight of 1.  The intent of the weighting was to recognize 
that stability and controllability measures are more relevant than 
offtracking  measures  for  the  trucks  and  truck-trailer 
configurations considered during Phase 4 of the project.  These 
vehicles  tend  to  operate  on  local  and  regional  roads  where 
offtracking is less of an issue.  Corredor and Madill  9 
3.  The  weighted combination of  values assigned to the dynamic 
performance  measures  produced  a  single  indicator  that  is 
generally  deemed  unacceptable  if  one  or  more  target 
performance values are not met.  However, it could produce an 
acceptable result if one performance measure did not meet the 
target performance value, by a small margin. 
 
Resulting  values  of  the  DPI,  for  known  vehicles  on  the  road  in 
Ontario, are as low as 0.35 for 3-axle straight trucks and up to 4.50 
for  triaxle  trucks  pulling  trailers.    Truck-trailer  configurations 
recognized in the MoU have DPI ranging from 0.37 for a 2-axle truck 
with a single axle pony trailer to 2.96 for a 2-axle truck pulling a 
tandem pony trailer. 
 
During  Phase  3  of  the  program  where  only  tractor-trailers 
configurations  were  considered,  an  earlier  version  of  the  DPI 
including the low-speed offtracking (LSOT) and the rear outswing 
(RO) was tested against collision rates. The test was performed on six 
different classes of tractor-trailers – four semi-trailers (2, 3, 4 and 5 or 
more axles) and two train doubles (A/C and B-trains).  For each class, 
collision  rates  and  dynamic  performance  characteristics  were 
determined.   
 
Information from collision reports was paired with vehicle licensing 
information to classify the tractor-trailer involved in an accident into 
the right class.  Information about operational characteristics gathered 
during the 2000/2001 Commercial Vehicles Survey (CVS) provided 
information to determine vehicle-kilometres.  To account for the total 
vehicle-kilometres, survey results were expanded using traffic counts.  
Number  of  collisions  and  vehicle-kilometres  by  vehicle  class 
determined the average collision rate for the class.   
 
As dynamic performance is an individual vehicle measure depending 
on dimensional characteristics and loads on the vehicle, the following 
procedure was used to estimate dynamic performance for each class 
of tractor-trailer. 
 Corredor and Madill  10 
The RTAC study provided dynamic performance results for typical 
tractor-trailers operated in Ontario with different loaded scenarios.  In 
addition, the CVS provided percentages of fully loaded and empty 
trips for each class.  The CVS also provided information to estimate 
the  SPIF  composition  for  each  class.    As  one  of  the  problems  in 
current operations is that these tractor-trailers (with the exception of 
the  2-axle  semi-trailer)  are  equipped  with  lift-axles  which  are 
frequently improperly loaded.  It was assumed that improper loading 
occurred half of the time.  In total and for each class (with certain 
exceptions) the proportions and dynamic performance of five types of 
vehicles/loading  characteristics  were  determined.    The 
vehicle/loading  conditions  were  non-SPIF  loaded,  non-SPIF 
improperly loaded, non-SPIF empty, SPIF loaded and SPIF empty.  
An average DPI per class was calculated as the weighted average of 
the five types.  Dynamic performance for SPIF vehicles was taken 
from the work done by MTO during Phase 3 (12). 
 
The availability of collision rates and the average DPI for each class 
facilitated the hypothesis testing and the conclusion that there is a 
high correlation between the DPI and the collision rates (13).   
 
Testing for the influence factors like driver‟s experience, bad weather 
and time of the day did not provide any evidence of correlation with 
collision rates.  
 
Additional  support  to  the  correlation  hypothesis  came  from  the 
classification of the reference vehicles included in the RTAC study 
(all tractor-trailers, as in Phase 3 of the Ontario program).  Table 1 
shows the four performance categories proposed for the 22 reference 
vehicles used by the RTAC study.  The table adds the DPI figures 
according  to  the  dynamic  performance  weighting  used  by  MTO 
during  Phase  3.  Resulting  DPIs  confirm  that  there  is  a  close 
relationship with these categories.   
Unfortunately, collision information by type of truck and truck-trailer 
combinations being addressed in Phase 4 was not sufficient to verify 
the correlation between DPI and collision rates.  However, given the 
positive correlation determined for tractor-trailers, MTO is confident 
that  use  of  the  DPI  is  a  reliable  indicator  of  collision  risk  in Corredor and Madill  11 
developing dimensional and weight characteristics for Phase 4 SPIF 
vehicles.  
 
The target DPI value for truck and trailer configurations was set at 
1.25.  Again and as mentioned before, this was not taken as a pass/fail  
threshold, but rather a desirable target.  During Phase 3, due to slight 
differences  in  the  weighting  procedure  and  DPI  values  for  tractor 
semi-trailers on the road, the DPI target value was established at 1.0. 
 
 
 
 
 
 
* DPI calculated with the Phase 3 weighting procedure; target as used 
in Phase 3.  Triple trains not shown, as these vehicles are not allowed 
in Ontario and were not considered for DPI calculations. Corredor and Madill  12 
Methodology for Phase 4 Policy Formulation 
 
Preliminary  consultations  with  vehicle  manufacturers  around 
technical impediments/opportunities and „desired‟ future vehicles led 
to the identification of the following 13 potential SPIF straight trucks 
and 10 trailers: 
 
Straight trucks  Trailers 
   
- 2-axle  - Single axle pony 
- 2-axle plus auxiliary axle  - Tandem axle pony 
- Tandem-axle  - Tridem axle pony 
- Tandem-axle plus auxiliary axle  - Self-steer triaxle pony 
- Tandem-axle plus auxiliary tag axle  - 2-axle full trailer 
- Twin-steer tandem-drive  - Single-tandem full trailer 
- Twin-steer tandem-drive plus 
auxiliary axle 
- Tandem-single full trailer 
- Twin-steer tandem-drive plus 
auxiliary tag axle 
- Tandem-tandem full trailer 
- Self-steer tri-axle  - Self-steer triaxle full trailer 
- Self-steer tri-axle plus auxiliary tag 
axle 
- Tridem axle full trailer 
- Tridem-drive   
- Tridem-drive plus auxiliary axle   
- Twin-steer tridem-drive   
 
Some  of  these  vehicles  are  not  currently  used  by  industry,  but  in 
looking to offer an ample set of SPIF vehicles and to maintain current 
productivity of industry the analysis incorporated all these options.  
There  were  over  a  120  feasible  combinations  of  truck  and  trailer, 
which resulted in a simulation performance analysis of unprecedented 
complexity (14).  As in the RTAC study, simulations used the Yaw-
Roll model.  Simulations were related to changes to one variable at a 
time.  The main variables considered were trailer wheelbase, hitch 
offset,  truck  payload,  trailer  payload,  and  drawbar  length.    Other 
variables analyzed included front axle weight, self-steer axle centring 
force, truck drive axle track width and auxiliary axle load. 
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Preliminary  weight  allowances  and  dimensional  conditions  for 
potential SPIF configurations were first determined by making sure 
they matched the Ontario Bridge Formula and minimized pavement 
impact.  These initial dimensions and weight allowances were part of 
the  preliminary  standards  of  reference  vehicles  used  to  simulate 
dynamic performance of the proposed SPIF configurations.   
 
In  order  to  use  the  simulation  results  for  policy  recommendation 
purposes,  MTO  developed  an  algorithm  capable  of  combining  the 
effects of all variables.  The effect of each variable appeared nearly 
linear, so the algorithm fits a linear regression for each performance 
measure and then proceeds to modify results on a percentage basis, 
according  to  how  the  variables  change  from  the  reference  vehicle 
results.    Table  2  shows  a  typical  layout  of  the  algorithm.    An 
explanation of the algorithm setup and the way it works is as follows: 
1.  The  first  row  (reference  vehicle)  contains  the  data  and  results 
obtained from the simulation of the reference configuration.  The 
characteristics  of  the  vehicle  configuration  to  be  analyzed  are 
entered  on  the  first  part  of  the  second  row  (Inter/extrapolated 
results), dimensions and weights – italic numbers. 
2.  The columns in the two sets of data, in the lower part of the table, 
contain individual simulation results  from the Yaw-Roll  model 
with  an  indication  of  the  values  each  variable  takes  –  trailer 
wheelbase,  hitch  offset,  trailer  axle  load  and  truck  weight 
(drawbar length is also included when required) – and for each of 
the four performance measures considered.  Results were obtained 
by  maintaining the remaining variables constant, i.e.  when, for 
example,  the  trailer  wheelbase  varies  all  other  variables  are 
maintained  at  the  reference  vehicle  values.    Any  result  not 
compliant with the target performance value is shown with bold 
font. 
3.  The  last  two  rows  of  each  group  contain  results,  in  italics, 
according to the „desired‟ value to test, as entered in the upper 
second  row  (inter/extrapolated  results).    Regression  results  are 
presented  for  each  performance  measure  and  the  percentage 
variation  from the reference  value is calculated.  For example, 
from  Table  2,  the  regression  over  SRT  values  for  a  „desired‟ 
trailer  wheelbase  (WB)  of  8.75  m  results  in  0.591g,  which  is Corredor and Madill  14 
100.7% over the value obtained for the reference configuration 
with the wheelbase at 8.03 m.  In this case, the wheelbase is out of 
the range (4.37 m to 8.03 m) analyzed and a message („out of 
range‟) is displayed under the „desired‟ trailer WB.  This is just to 
advise that results are extrapolated from the values considered in 
the  analysis,  so  care  might  be  exercised  as  to  acceptability  of 
results.  A similar procedure is used for each of the other three 
measures. 
4.  Resulting  performance  measures,  in  the  last  part  of  the  upper 
second row –inter/extrapolated results, take the reference value 
modified  by  all  the  percentage  adjustments  coming  from  the 
combination of variables.  In the example, SRT results in 0.61 g 
(= 0.587 x 100.7% x 97.7% x 100.4% x 104.6%).  These values 
are expressed in two decimal places to convey the message that 
the process is not mathematically precise. 
5.  With the estimated performance results  for all  measures  (SRT, 
HSOT, LTR and TOT) the algorithm calculates the DPI, 1.23 in 
the example on Table 2. 
 
By  manipulating  the  most  influential  variables  for  each  vehicle 
combination, minimum or maximum weight and dimensional limits 
can be established so as to bring the dynamic performance as close as 
possible  to  the  target  performance  values,  while  meeting  Ontario 
Bridge Formula and pavement protection targets.  A lengthy trial and 
error process was required to achieve a set of conditions that would 
make  compliance  and  enforcement  as  straight  forward  as  possible 
while maintaining harmonization with neighbouring jurisdictions and 
acknowledging national agreements. 
 
This  process  eliminated  a  number  of  candidate  SPIF  trucks  and 
trailers from consideration due to unsatisfactory performance.   All 
straight trucks with auxiliary tag axles were excluded from the set of 
acceptable SPIF vehicles.  In addition, the twin-steer with auxiliary Corredor and Madill  15 Corredor and Madill  16 
axle and the tandem-single full trailer were also eliminated.  Detailed 
vehicle weight and dimension limits for the remaining SPIF vehicles 
were published in a Technical Consultation Paper (15).  
 
The proposed regulatory conditions as derived from the trial and error 
process are expressed in a format similar to that of the MoU, where 
all dimensional requirements are contained in one table and weight 
allowances in another. 
 
Conclusions 
 
The authors believe that use of the DPI provides a more consistent 
and  objective  approach  to  interpreting  the  RTAC  performance 
standards.  Although a correlation between actual collision rates and 
the DPI has been established, existing data is limited and additional 
research to confirm correlation rates would be beneficial. 
 
The  DPI  provides  a  convenient  way  to  handle  consolidated 
performance  results.    As  it  is  common  that  not  all  measures  will 
match their target performance values, use of a DPI target allows for 
some  trade  off  between  performance  measures.    In  addition,  the 
abrupt change  in  the contribution to the value of the DPI  when a 
vehicle fails a performance measure by a wide margin ensures that 
the  process  would  not  allow  approval  of  any  vehicle  with  truly 
deficient  performance  on  a  particular  measure.    As  the  RTAC 
performance  simulations  can  only  be  practically  performed  on  a 
single reference vehicle and a limited number of variations, the DPI 
provides results related to alterations of multiple variables at the same 
time – thus allowing exploration of „what if‟ scenarios. 
 
MTO  is  currently  using  the  procedure  to  analyze  vehicle 
configurations  that  stakeholders  bring  forward  for  operations  in 
Ontario.  For example, the recent design of the pilot project for Long 
Combination Vehicles made use of the principles expressed in this 
paper.   
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